Photorespiratory N donors, aminotransferase specificity and photosynthesis in a mutant of barley deficient in serine: glyoxylate aminotransferase activity.
A mutant of Hordeum vulgare L. (LaPr 85/84) deficient in serine: glyoxylate aminotransferase (EC 2.6.1.45) activity has been isolated. The plant also lacks serine: pyruvate aminotransferase and asparagine: glyoxylate aminotransferase activities. Genetic analysis of the mutation strongly indicates that these three activities are all carried on the same enzyme protein. The mutant is incapable of normal rates of photosynthesis in air but can be maintained at 0.7% CO2. The rate of photosynthesis cannot be restored by supplying hydroxypyruvate, glycerate, glutamate or ammonium sulphate through the xylem stream. This photorespiratory mutant demonstrates convincingly that photorespiration still occurs under conditions in which photosynthesis becomes insensitive to oxygen levels. Two major peaks and one minor peak of serine: glyoxylate aminotransferase activity can be separated in extracts of leaves of wild-type barley by diethylaminoethyl-sephacel chromatography. All three peaks are missing from the mutant, LaPr 85/84. The mutant showed the expected rate (50%) of ammonia release during photorespiration but produced CO2 at twice the wild-type rate when it was fed [(14)C]glyoxylate. The large accumulation of serine detected in the mutant under photorespiratory conditions shows the importance of the enzyme activity in vivo. The effect of the mutation on transient changes in chlorophyll a fluorescence initiated by changing the atmospheric CO2 concentration are presented and the role of the enzyme activity under nonphotorespiratory conditions is discussed.